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Figure 1.  Approximate distribution of harbor

seals in the U.S . Pacific  Northwest (shaded area).

Stock boundaries separating the three stocks are

shown.
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HARBOR SEAL (Phoca vitulina richardsi):
Oregon & Washington Coast Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Harbor seals inhab it coastal and estua rine wate rs off Baja

California, north along the western coasts of the continental U. S.,

British Columb ia, and Southea st Alaska, west  through the Gulf of

Alaska and Aleutian Islands, and in the Bering Sea north to Cape

Newenham  and the Pribilof Islands.  They h aul out on rock s,

reefs, beache s, and driftin g glacial ice, and feed in marine,

estuarine, and occasionally fresh waters.  Harbor seals generally

are non-migratory, with local movements  associated with such

factors as tides, weather, season, food availability, and

reproduction (Scheffer and Slipp 1944; Fisher 1952; Bigg 1969,

Bigg 1981).  Harbor seals do not make extensive pelagic

migrations though some long distance movement of tagged

animals  in Alaska (174 km) and along the U. S. west coast (up to

550 km) have been recorded (Pitcher and McAllister 1981, Brown

and Mate 1983 , Herder 1986).   Harbo r seals have also displayed

strong fidelity for haul out sites (Pitcher and Calkins 1979, Pitcher

and McAllister 1981).

For manage ment purp oses, differenc es in mean pupping

date  (Temte 1986), mo vement patterns (Jeffries 1985, Brown

1988), pollutant lo ads (Calam bokid is et al. 1985) and fishery

interactions have led to the recognition of 3 separate harbor seal

stocks along the we st coast of the continental U.S. (Boveng 1988 ):

1) inland waters of Washington state (including the Hood  Canal,

Puget Sound, and Strait of Juan de Fuca out to Cape Flattery), 2)

outer coast of Oregon and Washington, and 3) California (see Fig.

1).  Recent genetic an alyses pro vide add itional supp ort for this

stock structure (Hube r et al. 1994 , Burg 19 96, Lam ont et al.

1996).  Samp les from W ashingto n, Oreg on, and  California

demo nstrate a high level of genetic diversity and indicate that the

harbor seals of inland Washington possess unique haplotypes not found in seals from the coasts of Washington, Oregon,

and California  (Lamo nt et al. 1996).  This report considers only the Oregon and Washington Coast stock.  Three harbor

seal stocks are also recognized in the inland and coastal waters of Alaska, including the Southeast Alaska, Gulf of

Alaska, and Bering Sea stocks.  The three Alaska harbor seal stocks are reported separately in the Stock Assessment

Reports for the Alaska Region.

POPULATION SIZE

Aerial surveys of harbor seals in Oregon and Washington were conducted by personnel from the National

Marine Mammal Laboratory (NMML) and the Oregon and Wash ington Dep artments of Fish  and Wildlife (ODF&W

and WDF&W) during the 1997 1996 pupping season.  Total numbers of hauled-out seals (including pups) were counted

during these surveys.  In 1997 1996, the mean count of harbor seals occurring along the W ashington coa st was 11,864

10,685 (CV=0.028 0.011) animals (WDFW, unpub l. data; NMML, unpub l. data Jeffries et al. 1997).  In 1997 1996, the

mean count of harbor seals occurring along the Oregon coast and in the Columbia River was 5,247 6,421 (CV=0.042)

animals  (ODFW, unpub l. data; Brown  1997, Je ffries et al. 1997).  Co mbin ing these counts results in 17,111 17,106

(CV=0.023 0.017) harbor seals in the Oregon and Washington Coast stock.

Radio-tagging studies conducted at 6 locations (3 Washington inland waters sites and 3 Oregon and

Washington coastal sites) co llected info rmation  on hau lout pattern  from 6 3 harbo r seals in 1991 a nd 61 h arbor sea ls in
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1992.  Data from  coastal and  inland sites w ere not sign ificantly diffe rent and w ere thus p ooled, res ulting in  a correction

factor of 1.53 (C V=0.0 65) to  account for animals in the water which are missed during the aerial surveys (Huber 1995).

Using Utilizing this correctio n factor res ults in a population estimate of 26,180 26,172 (17,111 17,106 x 1.53; CV=0.069

0.067) for the Oregon and Washington Coast stock of harbor seals in 1997 1996 (WDFW, unpub l. data; NMML, unpub l.

data; ODFW, unpub l. data Jeffries et al. 1997).

Minimum  Population Estimate

The minim um po pulation e stimate  (NMIN) for this stock is calculated using Equation 1 from the PBR Guidelines

(Wade and Angliss 1 997): N MIN = N/exp(0.842*[ln(1+[C V(N)]2)]½).  Using The log-normal 20th  percentile  of the 1997

population estimate (N) of 26,17 2 and its  associated  CV(N ) of 0.067 , NMIN for this stock is 24,705 24,733 harbor seals.

Current Population Trend

Historical levels of harbor seal abundance in Oregon and Washington are unknown.  The popula tion appa rently

decreased during the 19 40s and 1950s due  to boun ty huntin g.  App roxima tely 17,13 3 harbo r seals were  killed in

Washington by bounty hunters betwe en 194 3 and 1 960 (N ewby  1973).  M ore than 3 ,800 ha rbor seals w ere killed in

Oregon between 1925 a nd 197 2 by a state -hired sea l hunter, as w ell as boun ty hunter s (Pearson  1968).  The population

remained relatively low during the 1960s, but since the termination of the harbor seal bounty program and protection

provided by the M arine M amm al Protection  Act (M MPA ) harbor  seal coun ts for this stock have increased from 6,389

in 1977 to 17,111 17,106  in 1997 1996 (WDFW, unpub l. data; NMML, unpub l. data; ODFW, unpub l. data H. Huber,

unpub l. data; S. Jeffries, u npubl. d ata; R. Bro wn, un publ. da ta).

Between 1983 and 1996, the annual rate of increase fo r this stock w as 4%, w ith the peak  count o f 18,667  seals

occurring in 1992.  Since 1991, h owev er, this stock has declined 1.6% (t=3.25; p=0.083 ) annually (Jeffries et al. 1997),

which may indicate tha t this population has exceeded equilibrium levels.  Analyzing only the Oregon data (average

annual rate of incre ase was 0 .3% fro m 198 8-96) in dicates that the Oregon segment of the stock may be approaching

equilib rium (Brown 1997).  It is possible that the lower total counts for the population as a whole may have resulted

from changes in haulout behavior.  Increased disturbance, reduced food availability necessitating longer foraging

periods, or other unknown reasons m ay have caused a larger number of seals to be in the water during the surveys

(Jeffries et al. 1997).

CURRENT AND M AXIMUM NET PROD UCTIVITY RATES

From 1978 to  1993, c ounts  of harbo r seals throu ghout W ashingto n state  increased at an annual rate of 7.68%

(Huber 1995).  The Oregon and Washington Coast harbor seal stock increased at an annual rate of 7% 11% from 1983-

1992 1977-82, and then at 4% 5.5% from 1983-19961992 (Jeffries et al. 1997 H. Huber, unpubl. data; S. Jeffries,

unpub l. data; R. Bro wn, un publ. da ta).  Because the population was not at a very low level, the observed rates of

increase will underestimate the maximum  net productivity (RMAX), although  the 11%  rate may  be a reaso nable

approximation for this stock  of harbo r seals.  Therefore However, until additional data become available, the pinniped

default  maximum  theoretical net productivity rate (RMAX) of 12% will be employed for this harbor seal stock (Wade and

Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) level for this stock is calculated defined as the product of the minimum

population estimate (24,705) times one-half the default  maxim um the oretical net growth  produ ctivity rate for pinnipeds

(½ of 12%) times, and a recovery factor:  PBR = NMIN x 0.5RMAX x FR.  The recovery factor (FR) for this stock is of 1.0,

the value (for stocks thought to be within OSP; (Wade an d Angliss  1997), resulting in a PBR of 1,482 harbor seals per

year.  Thus, for the O regon and  Washingto n Coast stock of h arbor seals, PBR =   1,484 anim als ( 24,733 x 0.06 x 1.0).

HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

Fisheries Information

With  the exception of 1994, NM FS observers monitored the northern W ashington marine set gillnet fishery

during 1993-1998 1990-1996 (Gearin et al. 1994, 1999; P. Gearin, unpubl. data).  For the entire fishery (coastal + inland

waters), observe r covera ge rang ed from  approx imately  47-87 40 to 98% during  those years.   Fishing effort is conducted

within  the range  of both sto cks of ha rbor seals (O regon/W ashington Coast and Inland Washington stocks) occurring
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in Washington State waters.  Some of the animals taken in the inland waters portion of the fishery (see stock assessment

report for the Inland Washington stock for details) may have been animals from the coastal stock.  Similarly, some of

the animals taken in the coastal portion of the fishery may have been from the inland stock.  For the purposes of this

stock assessme nt report, th e anima ls taken in the inland portion of the fishery are assumed to have belonged to the Inland

Washington stock and the animals taken in the coastal portion of the fishery are assumed to have belonged to the

Oregon/Washington Coast stock.  However, as noted, some movement of animals between Washing ton’s coastal and

inland waters is likely, although data from tagging studies have not shown movem ent of harbor seals between the two

locations (Huber 1995).  Accordingly, Table 1 includes data only from that portion of the northern Washington marine

set gillnet fishery occurring within the range of the Orego n and W ashington Co ast stock (those waters so uth and we st

of Cape Flattery), where observer coverage was 100% in 1995-1997.  No fishing effort occurred in the coastal portion

of the fishery in 1993 or 1998 and,  as noted above,  no observer program occurred in 1994.   Data from 1993 to

19981990-96 are included in the tTable 1, although the mean estimated annual mortality is calculated using only the

most  recent 5 years for which data are  available.   The m ean estimated m ortality for this fishery is 5 5.6 (CV=0.52.33)

harbor seals per year from this stock.

The WA/OR/CA groundfish trawl fishery (Pacific whiting component) was monitored for incidental take

during 1994-19981990-96.  The on ly harbo r seal mo rtalityies occurred in 1996 and 1997, a years in which observer

coverage (based on observed tons) was 65 and 66%, respective ly.  The observed Both  mortalityies occurred during an

unmonitored hauls and therefore were was not used  to estimate mortality for the entire fishery in those years.  Although

coverage was 65% However, observers monitored 100% of the vessels during the fishery and .  As a result,  the reported

mortalit yies are is thought to be the only ha rbor seal m ortalityies in that fishery .  The m ean estim ated mo rtality from

1994 to 1998 1992-96 for monitored hauls  in this fishery is zero 0.2 (CV=1.0) harbor seals per year from this stock, plus

0.4 animals  per year from unmonitored haul data.

Table  1. Summary  of available  information on the incidental mortality and injury of harbor seals (Oregon and

Washington Coast stock) in due to  commercial and tribal fisheries from 1990 through 1996 and calculation of the mean

annual mortality r ate that might take this species; n/a indicates that data are  not availab le.  All entangle ments  resulted

in the death  of the animal.   Mean annual mortality in brackets represents a minimum estimate from self-reported

fisheries information.  Data from 1992 to 1996 (or the most recent 5 years of available data) are used  in the mo rtality

calculation when more than  5 years of data are provided for a particular fishery.  Coefficie nts of variation for mortality

estimates are provided in parentheses,  when available.  Mean annual takes are based on 1994-98 data unless otherwise

noted.

Fishery
name Years

Data type
Percent

Range of 
observer
coverage

Observed 
mortality (in
given yrs.)

Estimated
annual

mortality (in
given yrs.)

Mean
annual mortality

takes (CV in
parentheses)

Northern WA marine set gillnet
(tribal fishery: coastal waters)

90-96
93
94
95
96
97
98

obs data 68-100%
no fishery

 0%
100% 
100%
100% 

no fishery

5, 7, 0, n/a, 
0

 n/a
 3
 9
13
 0

6, 10, 0, n/a,
0

n/a
 3
 9 
13
0

5 5.6
(CV= 0.52 .33)

WA/OR/CA groundfish trawl
(Pacific whiting component)

90-96
94
95
96
97
98

96
97

obs data

unmonitored
hauls

44-72%
53.8%
 56.2%
 65.2%
65.7%
77.3%

0, 0, 0, 0,
0
0

1 0
0
0

1
1

0, 0, 0, 0,
0
0

1 0
0
0

0 0.2
(CV=1.0)

0.4 (n/a)

WA/OR lower Columbia River
drift gillnet

91-93 obs data 5-27% 9, 15, 1 233, 192,  n/a n/a
(see text)
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WA Grays Harbor salmon drift
gillnet

91-93 obs data 4-5% 0, 1, 1 0, 10, 10 6.7
(CV=0.50)

WA Willapa Bay drift gillnet 91-93 obs data 1-3% 0, 0, 0 0, 0, 0 0

Observer program total 12.5
(CV=.31)

Reported
mortalities

WA Willapa Bay drift gillnet 90-96
90-98

self
reports

n/a 0, 0, 6, 8,
n/a, n/a, n/a,

n/a, n/a

n/a $3.5 (n/a)
see text

WA/OR salmon net pens 90-96
94-98

self reports n/a 0, 2, 0, 0,
n/a, n/a, n/a,

n/a, n/a

n/a $ 0.5
0

Minimum total annual takes
mortality 

$15.6 (0.36)
 16.5

(CV=.31)

 The Wa shington and Oregon Lower Columbia River drift gillnet fishery was monitored during 1991-93

(Brown and Jeffries 1993, Matteson et al. 1993c, Matteson and Langton 1994a).  In 1991, and observedrs recorded 9

harbor seal mortalities, incidental to the fishery , resulting in an were extrapolated to estimated total harbor seal mortality

kill of 233 seals (CV=0.37).  The observed effort was 2,582 sets, representing an observer coverage of 4.7%.  In 1992,

15 harbor seal mortalities incidental to the fishery were observed, resulting in an extrapolated estimated total kill of 192

seals (CV=0 .32).  The  observe d effort w as 1,545  sets, represen ting an ob server co verage o f 27.2% .  In 1993, 1 harbor

seal mortality was observed inc idental to the fishery.  The observed effort was 518 sets, representing an observer

coverage of 4.6%.  Due to the reduced sampling regime, the mortality was not extrapolated to estimate total kill for the

fishery in 1993. Using only the 1991-92 data, the mean estimated mortality for this fishery is 213 (CV=0.10) harbor

seals per year.  However, fishing effort has been dramatically reduced since the 1991-92 fishing seasons.  For instance,

(e.g., during 1994 the fishery was open for only 3 days and in 1995 there was no fishery) and few, if any, mortalities

occur in the current fishery.  Therefore, the large mo rtality estimate b ased on  the 199 1-92 da ta is no long er applica ble

and a reliable estimate for this fishery is not available.

The Washington Grays H arbor salmon drift gillnet fishery was also monitored from 1991-9 3 (Herc zeg et al.

1992a; Matteso n and M olinaar 19 92; Ma tteson et al.  1993a ; Matteson an d Lang ton 199 4b, Matteson and Langton

1994c).  During  the 3-yea r period, 9 8, 307 a nd 241  sets were m onitored , represen ting appr oxima tely 4-5% observ er

coverage in each year.  No mortalities were recorded in 1 991.  In 1 992 ob servers rec orded 1  harbor se al mortality

incidental to the fishery , resulting in a n extrapo lated estim ated total kill o f 10 seals (CV=1.0).  In 1993 observers

recorded 1 harbor seal mortality incidental to the fishery, though a total kill was not extrapolated .  Similar observer

coverage in 1992 and 1993 (4.2% and 4.4%, re spectively ) suggests th at 10 is also a r easonab le estimate o f the total kill

in 1993.  Thu s, the mean estimated mortality f or this fishery  from 1 991-9 3 is 6.7 (CV =0.50)  harbor se als per yea r (Table

1).  No o bserver d ata are ava ilable for this fish ery after 19 93.  

Combining the estimates from th e norther n Wash ington m arine set gillne t (5 5.6), WA/OR/CA groundfish trawl

(0 from monitored hauls  + 0.4 from unmonitored haul data 0.2), and Washington Grays Harbor salmon  drift gillnet (6.7)

fisheries results in an estimated mean m ortality rate in observed fisheries of 12.1  12.5  harbor seals per year f rom this

stock.

The Washington Willapa Bay drift gillnet fishery was also monitored at low levels of observer coverage from

1991-93 (Herczeg et a l. 1992a, 1992b; Matteson and Molinaar 1992; Matteson et al. 1993b; Matteson and Langton

1994c, Matteson and Langton 1994d ).  In those y ears, 752 , 576, and  452 sets w ere obser ved rep resenting  approx imately
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2.5%, 1.4% and 3.1% observer coverage, respectively.  No harbo r seal mortalities were repo rted by observ ers.

However,  because mortalities were self-reported by fishers in 1992 and 1993, the low level of observer coverage failed

to docum ent harbo r seal mo rtalities which  had app arently oc curred.  Due to the low level of ob server co verage f or this

fishery, the self-repo rted fishery  mortalities h ave bee n include d in Tab le 1 and re present a  minimum mortality e stimate

resulting fro m that fish ery (3.5 h arbor sea ls per year) . 

An additional source of information on the number of harbor seals killed or injured incidental to commercial

fishery operations is the self-reported fisheries information required of vessel operators by the MM PA.  During the

period between 1990 1994 and 1998 1996, there were no fisher self-reports of any harbor seal mortalities. from two

unobserved fisheries (Table 1) resulted in an annual mean of 4  harbor seal mortalities from interactions with commercial

fishing gear.   However, because logbo ok records (fisher self-reports required during 1990-9 4) are m ost likely ne gatively

biased (Credle et a l. 1994), these are considered to be minimum estimates.  Self-reported fisheries data are incom plete

not available  for 1994, not available  for and 1995, and considered unreliable after 1995 for 1996 (see Appendix 4 of

Hill and D eMaste r, 1998 in press).

Other Mor tality

Strandings of harbor seals resulting from collisions with boa ts, from g unshot in juries, or enta ngledment in line

unrelated to fisheries are  another s ource o f mortality  data.  During the 5-year period from 1992 1994 to 1998, 1996 the

only  human-related mortalities or serious injuries harbor seal strandings of animals from this stock occurred in 1993

(5 animals) and 1994 (4 animals ), 1997 (2) and 1998 (2), resulting in an estimated annual m ortality of 1 .6 harbo r seals

(rounded to 2) from this stock during 1994 to 1998 1992-96.  This estim ate is considered a m inimum  because  not all

stranded animals are found, reported, or examined  for cause of death (via necropsy by trained personnel).

Subsistence Harvests by Northwest Treaty Indian Tribes

Several Northwest Indian tribes have developed, or are in the process of developing, regulations for ceremonial

and subsistence harvests of harbor se als and for the incidental take of marine mammals during tribal fisheries.  The tribes

have agreed  to cooperate w ith NMFS  in gathering and  submitting data o n takes of ma rine mam mals.

STATUS OF STOCK

Harbor seals are not considered as “depleted” under the MMPA or listed as “threatened “ or “endangered”

under the Endangered Species Act.  Based on currently available data, the level of human-caused mortality and serious

injury (16 17 + 2=18 19) does not exceed the PBR (1,482 1,484).  Therefore, the Oregon and Washington Coast stock

of harbor seals is not classified as a strategic  stock.  The minimum total fishery mortality and serious injury for this stock

(16 17; based on observer data (12 13) and self-reporte d fisheries in forma tion (4) w here ob server da ta were n ot available

or failed to dete ct harbor  seal mor tality) is also  less than  10% of the calculated PBR (148) and, therefore, can be

considered to be insign ificant and approaching zero  mortality a nd seriou s injury rate.  T he stock siz e increased  until

1992, but has d eclined in recent years.  Evidence ind icates the Oregon component of this stock is likely within its

Optimum Sustainab le Population (OSP) (Jeffries et al. 1997), although quantitative analyses in support of this have not

yet been completed.

REFERENCES

Bigg, M. A.  1969.  The harbour seal in British Columbia.  Fish. Res. Bd. Can. Bull. 172.  33 pp.

Bigg, M. A.  1 981.  H arbour se al, Phoca vitulina, Linnaeus, 1758 and Phoca largha, Pallas, 181 1.  Pp.  1-2 7, In S. H.

Ridgway and R. J. Harriso n (eds.),  H andbo ok of M arine M amm als, vol. 2:  Sea ls.  Academic Press, New York.

Boveng, P.  1988.  Status of the Pacific harbor seal population on the U.S. west coast.  Admin. Rept. LJ-88-06.

Southwest Fisheries Center, National Marine Fisheries Service, P.O. Box 271, La Jolla, CA.   43 pp.

Brown, R. F.  Oregon Department of Fish and Wildlife, Marine Science Dr., Bldg. 3, Newport, OR 97365.

Brown, R. F. 1988.  Assessment of pinniped populations in Oregon.  Processed Report 88-05, National Marine Fisheries

Service, Northwest and Alaska Fisheries Center, Seattle, WA.

Brown, R. F. 1997.  A bundanc e of Pacific harbo r seals (Phoca vitulina  richardsi) in Oreg on: 197 7-199 6.  Orego n Dept.

Fish and Wildl., Wildl. Diversity Program, Tech. Report No. 97-6-04.  12 pp.

Brow n, R. F., and  B. R. M ate.  1983 .  Abun dance, m ovem ents, and fe eding h abits of the har bor seal,  Phoca vitulina,

at Netarts and Tillamook Bays, Oregon.  Fish. Bull. 81:291-301.



19

Brown, R. F., and S. J. Jeffries.  1993.  Preliminary report on estimated  marine  mam mal m ortality in Co lumbia  River

Fall and Winter Salmon G illnet Fisheries, 1991-1992.  Unpubl. Rpt., Columbia River Area G illnet Fishery

Observer Program, 13 pp.  Available at Oregon Dept. Fish and Wildl., Newport, OR 97365.

Burg, T. M.  1996.  Genetic analysis of ea stern Pacific harbor sea ls (Phoca vitulina  richardsi) from B ritish Colum bia

and parts of Alaska using mitochondrial DNA and microsatellites.  MS Thesis, Univ. of British Columbia,

Vancouver, BC.  77 pp.

Calambokidis, J., S. Speich, J. Peard, G. Steiger, D.  M. Fry, J. Lowenstine, and J. Cubbage.  1985.  Biology of Puget

Sound marine  mam mals and  marine  birds: pop ulation he alth and e vidence  of pollutio n effects.  U.S. Dep.

Commer., NOAA Tech. Memo. NOS-OMA-18.  159 pp.

Credle, V. R., D. P. DeM aster, M. M . Merkle in, M. B. H anson, W . A. Karp , and S. M . Fitzgerald  (eds.).  1994.  NMFS

observer program s: minute s and reco mme ndation s from a w orksho p held in  Galveston, Texas, November 10-

11, 1993.  U.S. Dep. Commer., NOAA Tech. Memo. NMFS-OPR-94-1.  96 pp.

Fisher, H. D.  1952 .  The status of the harb our seal in British Columbia, with particular reference to the Skeena River.

Fish. Res. Bd. Can. Bull. 93.  58 pp.

Gearin, P. J.  National Marine Mammal Laboratory, 7600 Sand Point Way NE, Seattle, WA 98115.

Gearin, P. J., S. R. Melin, R. L. DeLong, H. Kajim ura, and  M. A. Jo hnson.  1 994.  H arbor po rpoise inter actions w ith

a chinook salmon set-net fishery in Washington state.  Rep. Int. Whal. Commn. (Special Issue 15):427-438.

Gearin, P. J., M. E. Gosho, J. Laake, L. Cooke, R. L. DeLong, and K. M. Hughes.   1999.  Experimental testing of

acoustic  alarms (pingers)  to reduce bycatch of harbor porpoise, Phocoena phocoena, in Washington state. 

Paper SC/51/SM13 presented to the International Whaling Commission, May 1999 (unpublished).  22 pp.

Herczeg, K. M., A. A. Abajian , and V. M. C. Molinaar.  1992a.  Summary report on the 1991 summer dip-in salmon

gillnet fisheries in Willapa Bay and Grays Harbor.  Unpubl. report.  Pacific States Marine Fisheries

Commission, Astoria, OR.  10 pp.  Available at PSMFC, 45 SE 82nd Ave., Ste. 100, Gladstone, OR 97027.

Herczeg, K. M., V. M. C. Molinaar, and A. A. Abajian.  1992b.  Summary  report on the 1991 fall Willapa Bay salmon

gillnet fishery.  Unpubl. report.  Pacific States Marine  Fisheries C omm ission, Asto ria, OR.  10  pp.  Availab le

at PSMFC, 45 SE 82nd Ave., Ste. 100, Gladstone, OR 97027.

Herder, M. J.  198 6.  Seasona l move ments an d hauling  site fidelity of h arbor sea ls, Phoca vitulina rich ardsi, tagged at

the Russian River, California.  MS Thesis.  Humbolt State Univ., Humbolt, California.  52 pp.

Hill, P. S, and D. P. DeMaster.   1998(In press).  Alaska marine mammal stock assessme nts, 1998 .  U.S. Dep . Comm er.,

NOAA Tech. Memo. NMFS-AFSC -97.  166 pp.

Huber, H.  National Marine Mammal Laboratory, 7600 Sand Point Way NE, Seattle, WA 98115.

Huber, H.  1995.  Th e abundan ce of harbor sea ls (Phoca vitulina  richardsi) in Wash ington, 1991 -1993.  M S Thesis,

Univ. of Washington, Seattle, WA.  56 pp.

Huber, H., S. Jeffries, R. Brown, and R. DeLong.  1993.  Abundance of harbor sea ls (Phoca vitulina  richardsi) in

Washington and Oregon, 1992 .  Annual report to the MM PA Assessment Program , Office of Protected

Resources,  NMFS, NOAA, 1335  East-West  Highway,  Silver  Spring,  MD 20910.  Available at National Marine

Mammal Laboratory, 7600 Sand Point Way NE, Seattle, WA 98115.

Huber, H., S. Jeffries, R. Brown, and R. DeLong.  1994.  Harbor seal, Phoca vitulina richardsi , stock assessmen t in

Washington and Or egon, 1 993.  1993 Annual report to the MMPA  Assessment Program, Office of Protected

Resources,  NMFS, NOAA, 1335 E ast-West H ighway , Silver Spr ing, MD  20910 .  Available  at National Marine

Mammal Laboratory, 7600 Sand Point Way NE, Seattle, WA 98115.

Jeffries, S. J .  Washington Department of  Fish and Wildl ife , Marine Mammal Invest igations, 7801 Phi ll ips  Rd.  SW,

Tacoma, WA 98498.

Jeffries, S. J.  1985.  Occurrence and distribution patterns of marine mammals in the Columbia River and adjacent

coastal waters of n orthern O regon a nd W ashingto n.  In:  Marine Mammals and Adjacent Waters, 1980-1982.

Processed Report 85-04, National Marine Fisheries Service, Northwest and Alaska Fisheries Center, Seattle,

WA.

Jeffries, S. J., R. F. Brown, H. R. Huber, and R. L. DeLong.  1997.  Assessment of harbor seals in Washington and

Oregon, 1996.  Pp. 83-94, In: Hill, P. S., and D. P. DeMaster (eds.), MMPA  and ESA Implementation

Program, 1996.  AFSC Processed Report 97-10.  255 pp.  Annual report  to the MMPA Assessment Program,

Office of Protected Res ources, N MFS , NOA A, 133 5 East-W est Highw ay, Silver S pring, M D 209 10.  Availab le

at National Marine Mammal Laboratory, 7600 Sand Point Way NE, Seattle, WA 98115.



20

Lamont, M. M., J. T. Vida, J. T. Harvey, S. Jeffries, R. Brown, H. H. Huber, R. DeLong, and W. K. Thomas.  1996.

Genetic  substructure  of the Pac ific harbo r seal (Phoca vitulina  richardsi) off Washington, Oregon, and

California.  Mar. Mammal Sci. 12(3):402-413.

Matteson, K. M., and  J. A. Langton.  1994a.  Summary report on the 1993 fall Columbia River salmon gillnet fishery.

Unpu bl. report.  Pacific States Marine Fisheries C omm ission, Asto ria, OR.  19  pp.  Available at PSMFC, 45

SE 82nd Ave., Ste. 100, Gladstone, OR 97027.

Matteson, K. M., and  J. A. Langton.  1994b.  Summary report on the 1993 fall Grays Harbor salmon gillnet fishery.

Unpubl. report.  Pacific States Marine Fisheries Commission, Astoria, OR.  18 pp.  Available at PSMFC, 45

SE 82nd Ave., Ste. 100, Gladstone, OR 97027.

Matteson, K. M., and  J. A. Langton.  1994c.  Summary report on the 1993 su mme r dip-in salm on gillnet fish eries in

Willapa Bay and G rays Harbo r. Unpubl. repo rt.  Pacific States Marine  Fisheries Commission, Astoria, OR.

22 pp.  Available at PSMFC, 45 SE 82nd Ave., Ste. 100, Gladstone, OR 97027.

Matteson, K. M., an d  J. A. Lan gton.  19 94d.  Su mma ry repor t on the 1993 fall Willapa Bay salmon gillnet fishery.

Unpu bl. report.  Pacific States Marine Fisheries Commission, Astoria, OR.  18 pp.  Available at PSMFC, 45

SE 82nd Ave., Ste. 100, Gladstone, OR 97027.

Matteson, K. M., and V. M. C. Molinaar.  1992.  Summary report on the 1992 summer dip-in salmon gillnet fisheries

in Willapa Bay and Grays Harbor.  Unpubl. report. Pacific States Marine Fisheries Commission, Astoria, OR.

13 pp.  Available at PSMFC, 45 SE 82nd Ave., Ste. 100, Gladstone, OR 97027.

Matteson, K. M., W. B. Barnett, and J. A. Langton.  1993a.  Summary report on the 1992 fall Grays Harbor salmon

gillnet fishery. Unpubl. report.  Pacific States Marine Fisheries Commission, Astoria, OR.  17  pp.  Av ailable

at PSMFC, 45 SE 82nd Ave., Ste. 100, Gladstone, OR 97027.

Matteson, K. M., W. B. Barnett, and J. A. Langton.  1993b.  Summary report on the 1992 fall Willapa Bay salmon

gillnet fishery. Unpubl. report.  Pacific States Marine  Fisheries C omm ission, Asto ria, OR.  17 pp.  A vailable

at PSMFC, 45 SE 82nd Ave., Ste. 100, Gladstone, OR 97027.

Matteson, K. M., J. A. Langton, and R. L. Hadley.  1993c.  Summary report on the 1993 winter Columbia River salmon

gillnet fishery. U npubl.  report.  Pacific States Marine Fisheries Com mission, A storia, OR .  29 pp.  A vailable

at PSMFC, 45 SE 82nd Ave., Ste. 100, Gladstone, OR 97027.

National Marine Mammal  Laboratory.  AFSC, NMFS, 7600 Sand Point Way NE, Seattle, WA 98115.

Newby, T. C.  1973.  Changes in Washington state harbor seal population, 1942-1972.  Murrelet 54:5-6.

Oregon Department of Fish and Wildlife.  Marine Science Dr., Bldg. 3, Newp ort, OR 97365.

Pearson, J. P.  1968.  The abundance and  distribution of harbo r seals and Steller sea lions in Ore gon.  MS  Thesis,

Oregon State Univ., Corvallis, OR.  23 pp.

Pitcher, K. W., and D. G. Calkins.  1979.  Biology of the harbor se al (Phoca vitulina  richardsi) in the Gulf of Alaska.

U.S. Dep. Commer., NOAA, OCSEAP Final Rep. 19(1983):231-310.

Pitcher, K. W., and  D. C. M cAllister.  19 81.  Mo veme nts and h aul out be havior o f radio-tag ged har bor seals, Phoca

vitulina.  Can. Field Nat. 95:292-297.

Scheffer, V. B., and J. W. Slipp.  1944.  The harbor seal in Washington state.  Amer. Midl. Nat. 32:373-416.

Temte, J. L.  1986.  Photoperiod and the timing  of pupp ing in the P acific harbor se al (Phoca vitulina  richardsi) with

notes on reproduction in northern fur seals and Dall's porpoises.  MS Thesis, Oregon State Univ. Corvallis, OR.

Wade, P. R., and R. Angliss.  1997.  Guidelines for assessing marine mammal stocks: report of the GAMMS workshop

April 3-5, 1996, Seattle, Washington.  U.S. Dep. Commer., NOAA Tech. Memo. NMFS-OPR-12.  93 pp.

Washington Department of Fish and Wildlife.  Marine Mammal  Investigations,  7801 Phillips Rd. SW, Tacoma, WA

98498.


